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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma o XuMuu Ha ypOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsl COCTaBIEHAa HA OCHOBE
TpeOOBaHUI K pe3ylbraTaM OCBOCHHMS OCHOBHOW 00pa30BaTeIbHOW MPOrpaMMbl OCHOBHOTO
oOmero oOpazoBanusi, npeactaBieHHbix B PI'OC OO0, a takxke Ha OCHOBE (enepabHOM
paboueil mporpaMMbl BOCIIUTAHUSL U C YYETOM KOHIEMIMH MPETNoAaBaHus y4eOHOro MmpenmMera
«XuMus» B o0pazoBaresibHbIX opranuzanusax Poccuiickoit deneparmm.

[Iporpamma mo xuMuu Aa€T NPEACTaBICHUE O LEIAX, OOIIel cTparerun OOydeHHs,
BOCIIMUTAHUS M Pa3BUTUA OOYyYalOUIUXCA CPEJACTBAMU YYEOHOTO TMpEIMETa, YCTaHaBIMBAET
o0s13aTeNbHOE MPEIMETHOE COEepKaHUe, PeyCMaTprUBaeT paclpeiesieHue ero mno Kjiaccam u
CTPYKTYpPHUPOBAHUE I10 pa3jeiaaM U TeMaM IpOorpaMMbl IO XUMUU, ONPEIENSET KOJTUYECTBEHHbBIE
U KAYECTBEHHBIE XAPAKTEPUCTUKHU CONEPKAHUA, PEKOMEHIYEMYIO IIOCJIEN0BATEIBbHOCTD
M3YYEHUS XUMHH C YYETOM MEXMPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4EOHOTO
npolecca, BO3PACTHBIX OCOOEHHOCTEH OOYy4yaroUIUXCs, OINpENeseT BO3MOXKHOCTH MpPEAMETa
Ul peanu3alvu  TpeOOBaHMM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTesibHOM
MpOrpamMMbl Ha YPOBHE OCHOBHOTO OOIIIETO 00pa3oBaHMs, a Takke TPEOOBaHMI K pe3yiabTaTam
oOyueHusi XUMUU Ha YpOBHE IeJied M3y4YeHUs MpeIMeTa M OCHOBHBIX BHJOB Yy4eOHO-
MTO3HABATEIBHOU E€ATEIbHOCTH 00YUYaOIIErocs 10 OCBOECHUIO YYEOHOTO COIEPIKAHMSL.

3HaHNe XUMHHU CITY>KUT OCHOBOM JUIsl (hOPMUPOBAHUS MUPOBO33pEHHUS 00yUaIOIErocs, ero
MPEICTAaBICHU O MarepuajJbHOM EAMHCTBE MHpPA, BaXKHYIO pOJIb HUIparoT (opMUpyeMble
XUMHEH TPeICTaBIECHUs O B3aUMONPEBPAICHUSIX SHEPTUU U 00 SBOJIIOIUH BEIIECTB B PUPO/IE,
0 MyTSAX pelIeHUs MOOaNbHBIX MPOOJIEM YCTOWYMBOIO pPa3BUTHUSL YEIOBEUECTBA — ChHIPHEBOM,
HHEPTreTUYECKOM, MUIIEBON M KOJIOTUIECKONM O€30MacHOCTH, IPOOIIEM 3IPaBOOXPAHCHHUS.

N3yueHne xumMuu:

COCOOCTBYET peajin3alii BO3MOXHOCTEHN I CaMOPa3BUTHS U (POPMUPOBAHUS KYIbTYPbI
JUYHOCTH, €€ 001Iel 1 QyHKIMOHATHHONU IPAMOTHOCTH;

BHOCHUT BKJIaJl B (POPMUPOBAHKE MBIIIJIEHUS U TBOPYECKUX CIOCOOHOCTEN O0yUaromumxcs,
HAaBBIKOB WX  CaMOCTOSITEIbHOW  Y4eOHOW  NEATENbHOCTH, OKCICPUMEHTAJIbHBIX |
UCCIIEIOBATENIbCKUX YMEHMH, HEOOXOJUMBIX Kak B TIIOBCEJHEBHOW JKW3HM, Tak M B
npodeccuoHaNbHON NeATETLHOCTH;

3HAKOMUT CO CHNeUUu(PUKOW HAyYHOTO MBILIUICHHS, 3aKIaJblBa€T OCHOBBI 1EJIOCTHOTO
B3DJISIIa HA E€IUMHCTBO TIPUPOABI M YEJOBEKa, SABIAETCS OTBETCTBEHHBIM JTaloM B
(GbopMUPOBAHUH €CTECTBEHHO-HAYYHOM rPaMOTHOCTU 00yYarOIINXCS;

crocoOCcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM
3HAaHUSIM, K TPHUPOJE, K YEIOBEKY, BHOCUT CBOW BKJaJ B JKOJOTMUECKOe OOpa30BaHUE
00y4Jaronuxcs.

JlaHHble HampaBiIeHUS B OOYyYCHHMHM XHMHUU OOECHEYMBAIOTCS crenu(UKoil comep:kaHus
y4eOHOTO TMpeaMeTa, KOTOPBIM SBJISETCS NEAarormueckd aJanTUPOBAHHBIM OTPaKEHHUEM
0a30BOI HAYKW XMMHUH HA ONPEIETEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumMuum Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS OPUEHTHUPOBAH Ha OCBOCHHUE
00y4arolUMHCS CUCTEMBI TIEPBOHAYATBHBIX MOHSATUNA XUMHUHU, OCHOB HEOPTaHUUECKONW XUMUU U
HEKOTOPBIX OTAEIbHBIX 3HAYUMbBIX MMOHATHI OPraHUuYECKOW XUMHUH.

CrpykTypa cojepkaHus MPOrpaMMBbl MO XUMHUU C(HOPMHpPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ msyueHuro. ConeprkaHue CKIAAbIBAETCS M3 CUCTEMbI MOHATHH O XUMHUYECKOM
AIIEMEHTE M BEUIECTBE M CHUCTEMbI MOHATHH O Xumuueckodl peakuuu. OOe 3TH CUCTEMBI
CTPYKTYpPHO OPTaHM30BaHbl MO MPHUHIMITY MOCIEAOBATEILHOTO Pa3BUTHs 3HAHUM HAa OCHOBE
TEOPETHUECKUX MPEACTABICHUN Pa3HOIO YPOBHS:



— aTOMHO-MOJIEKYJIIPHOTO YYE€HMS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akona /. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XHUMUM;

— YYEHHUS O CTPOEHUH aTOMA U XUMUYECKOU CBA3H;

— TPEJICTAaBICHUMN 00 AIMEKTPOIUTHUECCKON JUCCOIMAIIMH BEMIECTB B PACTBOPAX.

Teopernuecknue 3HAHUS pAacCMaTPHUBAIOTCS HA OCHOBE HOMIIMPUYECKU TOJYYEHHBIX U
OCMBICIIEHHBIX (DAaKTOB, Ppa3BUBAIOTCS IOCJIEIOBAaTEIIbHO OT OJHOIO YPOBHS K JpYyromy,
BBITIONHSSL (DYHKIIUU OOBSICHEHHS U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXKHOCTEU
MPAKTUYECKOTO MPUMEHEHUS U TTOJIyUYEHUSI U3y4aEMBbIX BEILIECTB.

OcBoeHue TPOrpaMmbl MO XUMHUU CHOCOOCTBYET (POPMUPOBAHMIO TMPEJCTABICHUS O
XMMHMYECKON COCTAaBIIAIOIIEN HAayyYHOW KapTUHBI MHpPAa B JIOTUKE €€ CUCTEMHON IIPUPO.BIL,
LIEHHOCTHOI'O OTHOIICHUS K HAYyYHOMY 3HAHUIO U METOJaM IO03HAaHUS B Hayke. M3yueHue xumMmuu
IPOUCXOUT C TPUBJICUEHHEM 3HAHUW M3 paHee M3YyUYCHHbIX YUYEOHBIX MPEIAMETOB:
«Oxpyxaromuii Mup», «bruonorus. 5—7 knaccel» u «®Pusmka. 7 Kiiacey.

[Ipu u3ydeHnr XuMHUM MPOUCXOTUT (HOPMHUPOBAHUE 3HAHUN OCHOB XUMHUYECKON HAYKH Kak
001aCTH COBPEMEHHOIO €CTECTBO3HAHUS, IPAKTUUECKOW IESITEIbHOCTH YEJIOBEKA U KaK OJHOTO
U3 KOMIIOHEHTOB MUPOBOM KYJBTYpHI. 3ajiaqa yueOHOTo MpenMeTra COCTOUT B (popMUpOBaHUU
CHUCTEMbl XUMUUYECKUX 3HAHUN — BaXKHEHUIIUX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETUUYECKHUX
NOJIOKEHUM, JOCTYNHBIX OOOOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, sA3blKa HAayKH, B
NPUOOIICHUH K HAyYHBIM METOAAaM MO3HAHUS NPU U3yUYEHUH BEUIECTB U XUMHUECKUX PEAKIIMM,
B (opMUpPOBAaHMU U PA3BUTUU I[IO3HABATEJIBHBIX YMEHUW U UX NPUMEHEHUH B YueOHO-
MO3HABATEILHON M y4eOHO-UCCIIEIOBATENIbCKOM JIEATeNbHOCTH, OCBOCHUU TIPAaBMII O€30MacHOro
oOpalieHusi ¢ BEIIeCTBAMHU B MMOBCETHEBHOM KU3HHU.

[Ipyu u3yyeHMU XUMUM HA ypOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUS BAXKHOE 3HAUCHUE
nproOpeN Takue 1eld, Kak:

— (hopMupOBaHHE MHTEUIEKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOPa30BaHUIO,
COTPYAHHYECTBY, CaMOCTOSITEJIbHOMY TPUHATUIO PEIICHHH, CIIOCOOHOW aJanTUpOBAThCS K
OBICTPO MEHSIIOLIUMCS YCIIOBUSIM KU3HU;

— HampaBJIE€HHOCTh OOYYEHUsS HA CHUCTEMATHYECKOE MPHOOIIEHHE OOyJaromuxcs K
CaMOCTOATEJIBHOW  MO3HABAaTEIbHOW  JICATENBHOCTH, HAy4YHBIM  METOJAaM  IO3HAHWI,
(OopMHUPYIOIINM MOTHBAILIMIO U PAa3BUTHE CIOCOOHOCTEN K XUMHUH;

— o0ecreyeHne YCIOBHH, CIOCOOCTBYIOIIMX NPUOOPETEHHIO OOYyYalOIUMUCS ONBITa
pPa3HOOOpa3HOW JIEATEbHOCTH, MO3HAHUS U CAMOIIO3HAHMSI, KJIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHINI ), UMEIOIIUX YHUBEPCAJIbHOE 3HAUCHHE JIJI PA3JIMYHbBIX BUJIOB JIE€ATEIIbHOCTH;

— ¢opmupoBanue 001IeH GYHKIIMOHATIBHOW U €CTeCTBEHHO-HAYYHON I'PaMOTHOCTH, B TOM
quclie YMEHUN OOBSCHATh M OLIEHUBATH SBICHUS OKPY’KAIOIIETO MHpPA, WCIIONB3Ys 3HAHHUS U
OMBIT, TMOJYYEHHBbIE MPU M3YYECHUU XHUMHM, NOPUMEHSATh HMX TpPHU pEIIeHUH TpodiieM B
ITIOBCETHEBHOM KU3HU U TPYIOBOU AEATEIBHOCTH;

— (opMupoBaHHE y 00yHAIOMINXCS TYMAaHUCTUYECKUX OTHOIICHHUH, MOHUMAHUS IIEHHOCTHU
XUMHUYECKUX 3HAHUM N7 BHIPAOOTKHM 3KOJIOTMUECKH LEJIeCO00pa3HOro MoBEACHUS B OBITY U
TPYAOBOU JIESITEIBHOCTU B LEINSAX COXPAHEHUSI CBOETO 3I0POBbSI U OKPYXKAIOUIEH NMPUPOIHOU
Cpensbl;

— pa3BUTHE MOTHBAIMM K OOyYEeHHIO, CHOCOOHOCTE K CAMOKOHTPOJIO W
CaMOBOCIIUTAHUIO HA OCHOBE YCBOCHMS OOIEUETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQUIIS U HAMIPABIEHHOCTH JAJIbHEHIIIEro 00yYeHUSI.

OO61iee yuCiIo YacoB, OTBENEHHBIX JUIsI U3yUEHHUS] XMMHUHM Ha YpPOBHE OCHOBHOIO OOIIEro
oOpasoBaHusi, coctapisieT 136 dacoB: B 8 kitacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce —
68 yacoB (2 Jaca B HEJIEINIO).



COIEPXAHHUE 8 KJIACC

IlepBoHa4aIbHBIE XMMUYECKHE TOHATHS

[Ipenmer xumuun. Poilb XMMUM B JKM3HU YEIIOBEKA. XHUMUSI B CUCTEME HayK.
Tena u BemecTBa. PU3MYECKHUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHUE
BelecTB. [loHsATHE O MeTomax MO3HaHUSA B XUMHUHU. UHCTHIE BEIIECTBA U CMECH.
CnocoObl pa3aeneHust CMECEH.

ATOMBI U MOJEKYJBl. XHMHYECKHE 3JIeMEHThl. CHMBOJIBI XUMUYECKUX
anemMeHTOB. [IpocThie U cl0XKHbIE BelecTBa. ATOMHO-MOJIEKY/ISIPHOE YUEHHE.

Xumuueckas popmysa. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCHUTENbHAs
MOJIEKyJIsipHas Macca. MaccoBasi 107151 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUU.

KonnuectBo BemectBa. Mosb. MonsipHas Mmacca. B3auMOCBsI3b KOJIMYECTBA,
MacChl W 4YHCIa CTPYKTYpHBIX €IWHUIl BemecTBa. Pacu€rel mo ¢dopmynam
XUMUYECKUX COCAUHEHUN.

du3nuecKre U XMMHUUECKUE SIBICHUSA. XUMHUYECKasl peakiusi U €€ MpUu3HaKu.
3aKOH COXpAaHEHHsS] MacChl BEIIECTB. XUMHUYeckue ypaBHeHus. Knaccuduxarms
XUMHUYECKUX peaKluid (COeIMHEHUS, PA3JIOKEHUs, 3aMEeILIeHUsl, OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOH, MpaBuiaMu paboThl B jaboparopuu u
npuéMaMu O0paleHus ¢ J1abopaTopHbIM 000PyIOBaHUEM, M3YYCHHE U OMHCAHHE
(U3MYECKUX CBOMCTB 0Opa3IOB HEOPraHUYECKHUX BEIIECTB, HAOIIOeHNE
¢u3znueckux (IUIaBI€HUE BOCKA, TasHHUE JbJa, PACTHUPAHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAlUs BOJAbI) U XMMHUYECKUX (TOpPEHUE CBEUYU, MPOKAIHBAHUE
MEIHOW MPOBOJIOKHU, B3aMMOECHCTBUE Mea C KUCJIOTOW) sIBIEHUH, HaOII0NeHHEe U
OMMCAaHWE TPU3HAKOB MPOTEKAHUSI XUMUUYECKUX pEeaKIuil (pa3ioxkeHUe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIIOTHI C XJOPUIOM Oapusi, pa3ioKeHHE THUIAPOKCHUIA
Menu (IT) npu HarpeBanuu, B3auMojIeicTBUE xefe3a ¢ pactBopom coiu meau (II),
U3yYeHHUE CIOCOOOB pa3lelieHus CMECEW: ¢ MOMOIIbI0 MarHuTa, (UIBTPOBAHUE,
BBITIAPUBAHKE, JUCTUUIAIMS, XpoMaTorpadusi, IpoBEAECHNE OYUCTKHU MTOBAPEHHOU
Colid, HaONIOJEHWE W  ONHCAHWE  PE3YJIbTAaTOB  MPOBEACHUSA  OIBITA,
WUIFOCTPUPYIOIIETO 3aKOH COXPAHEHWsI MAcChl, CO3[JaHUE MOJEJIEH MOJIEKYII
(ILIapOCTEPIKHEBBIX ).

Baxuelue npeacraBuTeId HEOPraHUYECKUX BELIEeCTB

Bo3nyx — cMmech razos. CocraB Bo3myxa. Kuciopon — 3neMeHT U mpocToe
BeliecTBO. HaxoxaeHue Kuciopojga B mpupoje, (Ppu3udeckne W XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Okcunbl. [lpumenenue xkuciopona. CrnocoObl
MOJYYCHHsI KHCIOpoAa B JIa0OpaTOpuu W TMPOMBINUICHHOCTH. KpyroBopot
Kkuciaopona B npupoze. O30H — aJuloTpoIiHasg MOAU(PHUKALIUS KUCIOPOAA.

TernoBoil >PQPexkT XUMUYECKOW peakuu, TEPMOXUMHUYECKUE YpaBHEHMS,
9K30- M JHAOTEPMUYECKHE peakUuuH. TOIUIMBO: Yrojib M METaH. 3arps3HEHUE
BO3/lyXa, YCUJIEHUE MApPHUKOBOTO 3(PdeKTa, pa3pylieHue 030HOBOTO CIIOs.

Bogopon — »snemeHT M mpocroe BemecTBo. HaxoxaeHue Bogopona B
npuponie, (¢PU3NYECKMEe U XHMMHYECKHME CBOMCTBA, NPUMEHEHHE, CIOCOOBI
nosyuyeHus. Kucnotsl u comnu.

Monsipblii 006EM Ta30B. Pacy€Thl 0 XUMUYECKUM YPABHEHHUSIM.



Odusnyeckue CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBopsl.
HacellieHHBIE M HEHACBIIIEHHBIE pPAacTBOpPHL. PacTBOPMMOCTH BEMIECTB B BOZE.
MaccoBas 1074 BEmECTBAa B pacTBOpe. XUMHUUECKUE CBOMCTBA BO/AbL. OCHOBaHMS.
Ponb pacTBOpOB B MpuHpolie U B KU3HU 4enoBeka. KpyroBopoT Bombl B MPHUPO/IE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MIPUPOIHBIX BO/I.

Kmaccudukarus neopranmdeckux coeaumHeHuid. Oxcunbl. Knaccudukarms
OKCHJIOB:  colieoOpasyromue  (OCHOBHBbIE,  KHUCJIOTHbIE, aM{(OTepHbIE) U
HeconeoOpazyronme. Homenknarypa okcuaoB. @Pu3nuecKhe U XUMUYECKHUE
CBOMCTBa OKCUJOB. [lomyyeHne okcuaoB.

OcHoBanus. Knaccudukauus oOCHOBaHMI: IIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHkmarypa ocHoBaHui. PU3MUYECKHE W XUMHUYECKHE CBOMCTBA
ocHOBaHUWU. [lonydyeHne oCHOBaHUM.

Kucnorel. Knaccudukanus xucinor. HomeHnkimarypa Kuciotr. Ouszndeckue u
XUMHUYECKUE CBOMCTBA KHUCIOT. Psan aktuBHoctn MetaimnoB H. H. bekerosa.
[lony4yeHne KUCoT.

Conu. Homenkiarypa cosneil. @u3nueckre U XUMHUYECKHE CBOMCTBA COJEH.
[Tonydenue conen.

['eHeTnueckas CBSA3b MEXKIY KIACCAMU HEOPraHUYECKUX COCAUHECHUN.

Xumuueckuii IKCnepumenm:

KAYECTBEHHOE OIPEAECICHUE COIEPKAHUSA KHUCIOPOAAa B BO3yXE, MOJIYUYCHHE,
coOupaHue, pacrno3HaBaHWE W M3YyUYEHHWE CBOWMCTB KHUCIOpOJa, HAOIIONeHHe
B3aUMOJICHCTBHSI BEHIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBCHHS U
NpeKpaiieHusi TopeHus (moxkapa), O3HAKOMIICHHE C oOpa3llaMH OKCHIOB U
OMMCaHWE HX CBOWCTB, MOJy4YeHHE, COOUpaHUE, pACIO3HABAHUE W H3YyUYCHHUE
CBOMCTB BOJOpoAa (ropeHue), B3auMoneiicTBue Bogopoaa ¢ okcugom menu (II)
(BO3MOXHO HCHOJIb30BaHUE BHUAEOMATEPHUANIOB), HaOM0eHHUE 00pa3loB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEH pacTBOPEHHUSI BEIIECTB C
pa3IMYHOM PAcTBOPUMOCTBIO, IIPUTOTOBIIEHHE PpPACTBOPOB C OMPEACIEHHOM
MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEIMIECTBA, B3aUMOJACHCTBUE BOJABI C METAJJIAMU
(HaTpueM ©  KajabuueM) (BO3MOXHO  MCIOJIb30BAHWE  BHJIEOMATEpPUAIIOB),
uccienoBaHue 00pa3lloB HEOPraHMYECKUX BEIHIECTB Pa3JIMYHBIX  KJIACCOB,
HaOJIOJICHNE W3MEHECHHSI OKPACKU MHJIUKATOPOB B PACTBOPAX KHCIOT M IIEIIOUEH,
uzydyenune B3aumoneicTBus okcunpa meau (II) ¢ pacTBopoM cepHOW KHCIOTHI,
KUCJIOT C METallaMH, PEaKIUi HEeUTpaau3aluH, MOJYyYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHCHUE OJHOIO METAJUIA APYTMM M3 PacTBOpa COJIM, PELICHUE
AKCIEPUMEHTAJIBHBIX 3aad Mo TeMe «BaxHelre KIIacChl HEOPraHUYECKUX
COCIMHECHUI.

IMepuoauyeckuit 3axkoH u Ilepuoauyeckass cucTeMa XMUMHYECKHX
jiemenToB JI. WU. MenneneeBa. CrpoeHue aroMoB. XHUMHYECKasi CBS3b.
OxucanTeIbHO-BOCCTAHOBUTEIbHbIE PEAKIMHU

[lepBbie TOMBITKU KJIACCU(PUKAIIMU XUMHUYECKUX d3JIeMeHTOB. [loHsTtue o
IPyIIax CXOAHBIX OJJIEMEHTOB (IUEJIOYHbIE W IIEJIOYHO3EMEIbHBIE METAJIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DINEMEHTHI, KOTOPbIE 00pa3yoT aM(pOTEepHbIE OKCUIBI
Y TUJPOKCH/IBL.



[lepnonnueckuii 3akoH. llepuonnueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. KoporkonepruonHas u anuHHonepuoaHas Gpopmsl Ilepuonnueckoit
cucteMbl xumudeckux dnemeHTtoB JI. M. Menneneesa. Ilepuonsl W rpymnmsl.
PU3NYECKUI CMBICI IOPSIKOBOTO HOMEpa, HOMEPOB MEPHO/Ia U IPYIIIbI AJIEMEHTA.

Crpoenne atromoB. CocrtaB aroMHbIX siaep. M3otonbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX ~ O0OJIOYEK aroMOB  mepBbiX 20 XUMHUYECKHUX  BJIEMEHTOB
[Tepuognueckon cucremsl JI. M. MenpaeneeBa. XapakTepuCTUKA XUMHUYECKOTO
AJIEMEHTA I10 ero noyiokeHuto B [lepuonnueckoi cucreme /1. . Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHs paauyca aroMOB XHUMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAIUINYECKUX CBOWCTB IO IPyNIaM U NEPUOIaM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuonnueckoid CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BuTUs Hayku U npaktuku. J[. WM. MenneneeB — yd€HbI U
IPaKIaHVH.

Xumuueckass cBs3b. KoBajeHTHas (HOdsipHas MW HEMOJIApHasl) CBA3b.
DIEKTPOOTPULATENBHOCTh XUMUUECKHUX A1EMEHTOB. VIOHHAsI CBA3b.

Crenenp  okucineHus.  OKHUCIHMTEIBHO-BOCCTAHOBUTENIBHBIE  PEAKLUU.
[Ipoueccsl OKUCIEHNS U BOCCTAHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3yyeHUEe OO0pa3lOB BELIECTB METAIJIOB M HEMETAJJIOB, B3aUMOJCICTBHE
TUAPOKCUAA LMHKA C pAacTBOPAMHM KHUCJIOT M WIEJIOYEH, INPOBEICHHUE OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKLUN
(ropeHue, peakuuu pa3aokKeHHUs, COSTUHEHN).

Mesricnpeomemnnie ceasu

Peanuzanmst mMeXnpenIMETHBIX CBSI3€M NMpPH HW3YyYEHHH XMMHHM B 8 Kilacce
OCYILECTBIIICTCS 4YE€pe3 MCIOJIb30BAHHE KaK OOMIMX €CTECTBEHHO-HAYYHBIX
NOHATUM, TaK W MOHATUMN, ABIIIOIIMXCS CUCTEMHBIMU JUISl OTIAEIBbHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOIO [IMKJIA.

OO1ue ecTecTBEHHO-HAy4HbIE MOHSATHUS: HAayyHbIH (DaKT, TMIIOTE3a, TEOpus,
3aKOH, aHaliu3, CHUHTE3, KilaccupuKalus, NEpPUOAUYHOCTb, HaOIIOACHHE,
DKCIIEPUMEHT, MOJEIUPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

@dusuka: Marepus, aroM, O3JIEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOIBI, PaJIHOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUYECKUN 3apsl, BEIIECTBO, TEIO,
00bEM, arperarHoe COCTOSHHE BEILECTBA, ra3, (U3NYECKHUE BEIUYUHBI, €IUHUIIbI
U3MEPEHMS, KOCMOC, IIaHETHI, 3BE31bI, CONHIIE.

buonorus: hoTocunTe3, ApIXxaHue, ouocdepa.

['eorpadus: armocdepa, runpocdepa, MUHEPAIIbI, TOPHbIE TTOPOJIbI, MOJE3HbIE
VICKOIIA€MBbIE, TOIUIMBO, BOIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3VJIIBTATbBI OCBOEHHMSA IIPOI'PAMMBLI 110
XNMHHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHUS MNPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHMs JOCTUTAlOTCS B XOjA€ OOyuYeHUS XMMHUU B €IUHCTBE Y4eOHON u
BOCIUTATEIbHON JI€ATEIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMH POCCUNCKUMU



COIIMOKYJIBTYPHBIMU M JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMH B
oOlecTBe NpaBWJIaMd M HOPMaMM TMOBEJIEHUS M CHOCOOCTBYIOT IIpolieccam
CaMOIIO3HAHUSI, CAMOPA3BUTHSI U COLIMAIM3ALINK O0YUYarOIINXCS.

JIM4HOCTHBIE ~ pe3yJlbTaTbl ~ OTPAXAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSl  CUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHUEHTAIlUd W
pacuIMpeHue OnbITa AESATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpuoOTHYECKOr0 BOCTIUTAHUA

[IEHHOCTHOTO OTHOIIIEHUSI K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUYECKOMY
U HAy4YHOMY HAcCJlE€IWI0, TMOHMMAaHUA 3HAYEHUS XUMHUUYECKOM HAyKh B KH3HU
COBPEMEHHOI0 0O0I1I€CTBa, CIIOCOOHOCTU BIIAJIETh JOCTOBEpHON HHpOpMaIei o
MEPEAOBBIX JOCTHKEHUSX M OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 YCTPOMCTBE MHUpa U OOIIECTBA;

2) rpasKIaHCKOTr0 BOCIIMTAHMS:

NPENCTABICHUS O COLUMAJbHBIX HOpPMax M MpaBWiIaX MEKINYHOCTHBIX
OTHOILICHUA B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOW,  Yy4eOHOMCCIENOBATEIbCKOM, TBOPYECKOM M JAPYyTUX  BHUAAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOM NESITENBHOCTU MpHU
BBITIOJTHEHUU YYE€OHBIX, TIO3HABATEIBHBIX 3a/1a4, BBIMOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3aHUH yUYE€OHBIX POEKTOB, CTPEMJICHHUSI K B3aUMOMIOHUMAaHUIO
M B3aMMOIIOMOIIM B TPOLECCE 3TOM y4eOHOM NESITeNbHOCTH, T'OTOBHOCTHU
OLICHUBAaTh CBOE TIOBEACHUE M TMIOCTYNIKM CBOMX TOBApHILEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUSA:

MHUPOBO33PEHYECKUE TMPEICTABICHUS O BEIIECTBE U XMMHUYECKOW PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKH W COCTaBISIOLINE
OCHOBY JJIsI TIOHUMaHUsI CYIIHOCTH HAYyYHOW KapTHUHBI MHUpa, MPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKA C
IIPUPOHOU CPENION, O POJIM XMMHUHU B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIC MOTHMBBI, HAIIPaBJIEHHbIE HAa MOJYyYEHHE HOBBIX 3HAHUU IO
XUMUH, HEOOXOMMMBIC ISl OOBSICHEHHS HAOIIONAaeMbIX IPOIIECCOB U SBICHUMH,
MO3HABaTEIbHON, MH(OPMAIIMOHHOW W YHUTATEIbCKOM KYJIBTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJILHOM pabOThl € YYEOHBIMHM TEKCTaMH, CIPaBOYHOU
JUTEPATYpOH, JTOCTyMHBIMA TEXHUYECKUMHU CpEACTBAMU HHGOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpPEC K OOYYCHHIO W TIO3HAHUIO, JFO003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  CaMOOOpa30BaHUIO, MPOEKTHOM W  HUCCIEA0BATEIbCKON
JESTETPHOCTH, K OCO3HAHHOMY BBIOOpPY HAMPABICHHOCTH W YPOBHS OOy4YCHHS B
JIaJIbHEHIIIEM;

4) popMUPOBaHUSA KYJIbTYPbI 310POBbSI:

OCO3HAHME LEHHOCTH >KU3HHU, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3/I0POBBIO, YCTAHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHHUE TMOCJEACTBUMA U
HEMPUSATUE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aJIKOTONs, HAPKOTUKOB, KyPEHHS),
HEOOXOAMMOCTU COONIONCHUS TpaBWil 0€30MacHOCTH TMpU  OOpalleHUuu C
XUMUYECKUMH BEUIECTBAMU B OBITY U pPEaJIbHOM JKU3HU;

5) TpynoBOro BOCIUTAHMSA:



MHTEPEC K MPAKTHIECKOMY M3YYCHHIO MPodeCcChii U Tpyaa pa3IudHOTO Poja,
YBAXKEHUE K TPYAYy M pe3ylbraraM TPYAOBOM IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE IMPUMEHEHHUSI MPEAMETHBIX 3HAHUM 1O XUMHUM, OCO3HAHHBIA BHIOOD
WHAUBUIYaIbHON TPAGKTOPUU MPOJIOIKEHUS 00pa30BaHMsl ¢ yYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HUHTEPECOB U MOTPEOHOCTEH,
yCHENTHON npodeccuoHaabHON ACATEIbHOCTH U PA3BUTHS HEOOXOMUMBIX YMEHUH,
TOTOBHOCTbH a/IalITUPOBATHCS B PO(eCCUOHATILHOM Cpeie;

6) IK0JIOTM4eCKOr0 BOCIIMTAHUSA :

AKOJIOTUYECKH IIEJIECOO0Pa3HOE OTHOUIEHHWE K TPUPOJIE KaK HMCTOYHUKY
KW3HU HA 3emJle, OCHOBE €€ CyILIECTBOBAHUS, IOHUMAHHUE LEHHOCTU 310POBOTO U
O0e3omacHOro o0Opas3a KHU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYeCKOMY M TCHUXUYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTH COOIONCHUS
npaBui 0€30MaCHOTO MOBEACHUS MPU pabOTE C BEIIECTBAMHU, a TAKXKE B CUTYaIIHSIX,
YIPOXKAKOLIUX 300POBbIO U KU3HU JIOACH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUS, MOJIy4yaeMble MPU W3YYECHUU XUMHH, JJIS
pEIIEHUs 3a7a4, CBA3aHHBIX C OKPYXKAIOIIECH IMTPUPOJHON CPENOH, JJI MOBBIIICHUS
YPOBHSI ~ DKOJOTUYECKOM  KYJIBTYypbl, OCO3HaHMs [JOOAJIBLHOTO  XapakTepa
HKOJIOTUYECKUX TPOOJIIeM U TMyTell WX PEIICHHUs MOCPEACTBOM METOJOB XHMHH,
AKOJIOTMYECKOTO MBIIUICHUS, YMEHUSI PYKOBOACTBOBATHCS MM B IMO3HABATENIBHOM,
KOMMYHHUKATHUBHOW U COLIMAJIbHOW MIPAKTHUKE.

METAITPEIMETHBIE PE3YJIBTATbBI

B cocraBe wmeTanpeaMETHBIX PE3YJLTATOB BBIICISIOT 3HAUUMbIC JIsS
(dbopMUpOBaHUS MUPOBO33pPEHUS 00IIIEHAYYHBIE IOHATUS (3aKOH, TEOPHUs, TPUHITHII,
runore3a, (HaxkT, cuUcTema, IMpPoOIEecC, OJKCIEPUMEHT U JIPyroe.), KOTOPhIC
WCIIONB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEAMETaX W MO3BOJISIIOT Ha
OCHOBE 3HAaHUU W3 ATUX MPEIMETOB (POPMHUPOBATH MPENCTABICHUE O IEIOCTHOM
HAYYHOW KapTHHE MHpA, U YHUBEpPCalbHbIC yueOHbIE JEHCTBUS (TIO3HABATEIIbHBIC,
KOMMYHUKATHUBHbBIC, PETYISTUBHBIC), KOTOpbIE obecneunBaloT (HOpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO y4EOHOM
NEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIC YHMBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3zoBble joruueckue AecTBUA:

YMEHUS HCIOIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHHUS] TMPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICI XUMHUYECKUX MOHSATUM (BBIACISITH MX XapaKTEpHbIC
NPU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C JPYTMMH TMOHSATHUSIMHU), UCIIOJIb30BaTh
MOHATHUA JJIs1 OOBSICHEHUS OTJIEIbHBIX (PAKTOB U SIBJICHUM, BHIOUPATh OCHOBAHUS U
KPUTEPHUH TSl KIIacCU(PUKAIIMA XMMHUYECKUX BEIIECTB M XMMUYECKHX DPEaKIIUH,
yCTaHaBIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3U MEXIYy OObEKTaMU H3y4YEeHUS,
CTPOUTH JIOTUUECKHUE PaCCyKJeHUs (MHIYyKTUBHbBIC, AEAYKTUBHbIE, M0 aHAJIOTHN),
JieJaTh BBIBO/IBI U 3aKIIFOUEHUS;

yMEHHE TIPUMEHSTh B TIpoOIlleCCe€ TMO3HAHUS TOHATUA (TIpeAMETHBIE U
METaINpeIMETHbBIE), CAMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIOJIb3YEMbIE B XUMUU,
npeoOpa3oBhIBaTh MIKPOKO MPUMEHSEMbIE B XUMUU MOJIENIbHBIE TIPE/ICTABICHUS —
XUMUYECKHA 3HAK (CMMBOJ D3JIEMEHTAa), XHMHUYecKas (opmymna ©u ypaBHEHHE
XUMHUYECKOW peaKIuu — MPHU PEIICHUU y4eOHO-TI03HABATENIbHBIX 33J1a4, C YU4ETOM



ATUX MOJEJBHBIX MPEICTABICHUN BBISBIATH M XapaKTEPH30BATh CYIECTBEHHbBIE
NPU3HAKH U3YYaeMbIX OObEKTOB — XUMUYECKHUX BEIIECTB U XMMUYECKUX PEaKluH,
BBISIBJIATH  OOLIME  3aKOHOMEPHOCTH, NPUYUHHO-CIIEICTBEHHbIE CBS3UM U
IPOTUBOPEYMS B U3yUaeMbIX IMPOIECCaX U SIBICHUSX.

Bba3oBble ucciienoBareabckue 1eiicCTBUS:

YMEHHME HCIIOJIb30BaTh ITOCTABIEHHBIE BONPOCHI B KA4ECTBE HHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAYECTBE OCHOBBI JIJIs1 ((OPMHUPOBAHUS THUIIOTE3BI 110 TIPOBEPKE
MIPaBUJIBHOCTH BBICKa3bIBAEMBIX CYKJICHU;

npuoOpeTeHre OMmbITa MO IUIAHWPOBAHUIO, OPTraHM3AlMU U IPOBEICHUIO
YUYEHUYECKUX OKCIIEpUMEHTOB, YMEHHE HaONIogaTh 3a XOAOM Ipolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 pe3yNbTar, (OpMyIupoBaTh OOOOIIEHUS U
BBIBOJIbI TI0 pPE3yJbTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHUA, COCTABIATh OTUET
0 MpoJIeTTaHHOU padoTe.

Pab6ora ¢ undgopmanueii:

yMEHHE BBIOMpaTh, AHAJIU3UPOBATH M MHTEPIPETUPOBATH HH(GOPMALMIO
Pa3IUYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYYaEMYyIO0 U3 Pa3HbIX UCTOYHHKOB
(Hay4yHO-TIOMYJIsipHAsl  JIMTeparypa XUMHUYECKOTO COJEp)KAHMs, CIPaBOYHBIE
nocobusi, pecypcel VHTepHeTa), KpPUTUYECKU OLIEHHWBAaTh NPOTUBOPEYUBYIO U
HEI0CTOBEPHYIO MHPOPMAIIUIO;

YMEHHE MPUMEHSTHh Pa3IUnYHble METOABI M 3alpOChl NMPU MOHCKE M OTOOpE
UHPOpMAIIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOIMMBIX JJIsi BBIOJIHEHUS
y4eOHBIX U MO3HABATENbHBIX 33a4 ONPEACIEHHOIO TUIA, MPUOOPETEHNE OMbITA B
o0lacTi  MCIOJIb30BaHUSl  MH(POPMALIMOHHO-KOMMYHHUKATHUBHBIX — TEXHOJIOTHH,
OBJIaJICHUE KYJIBTYPOW aKTUBHOI'O MCIIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMpATh ONTUMAJIBbHYIO (POpMY NPEACTaBICHUS UH(OPMALIMH U
WUTIOCTPUPOBATh pEIIAEMbIE 3aJlaud HECIOKHBIMU CXeMaMH, JuarpaMMaMu,
OpyruMu (popMaMu rpa@UKy U UX KOMOMHAIUSAMU;

yMEHHE WCIOJb30BaTh U aHAIM3UPOBaTh B TMporecce Yy4eOHOH U
UCCJIEIOBATENIbCKON JEeATENbHOCTH MH(GOPMALIMIO O BIMSHUU MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3fKMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAOLIEH NPUPOIHOU
Cpelbl.

KoMmMyHuKaTUBHBIC YHHBeEPCAJbHbIE Y4eOHbIe JeHCTBHA:

YMEHHS 3aJlaBaTh BOINPOCH (B XOie Avaiora W (Wiu) JAUCKYCCHH) IO
CylIeCTBYy  0oOCyx’aaemMoil  TeMmbl, (OPMYJUPOBATH  CBOM  IPEIJIOKEHHS
OTHOCHTEJILHO BBIIOJHEHUS MPEIOKEHHON 3a/1a4H;

YMEHHUS  TPEACTaBIATh  MOJIYYEHHbIE  pe3yibTaThl  MO3HABaTEIbHOU
NEATEIbHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUIO
PE3yJbTaToOB BBIMOJIHEHUS XWMHUYECKOTO JKCIEpUMEHTa (JabopaTOpHOro OIbITa,
71a00paTOPHON PabOTHI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHHUS y4eOHOro COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABAaTENIbHOW M MCCIIEJOBATENIbCKOM  AEATENbHOCTH  NPHU  PELIECHUU
BO3HUKAIOUIMX MpoOJeM Ha OCHOBE yu€Ta OOIIUX HMHTEPECOB M COIVIACOBAaHUS
no3uuil (00cyxneHus, oOOMEH MHEHHSIMHU, «MO3TOBBIE IITYPMbD», KOOPAUHAIIUS
COBMECTHBIX JEHCTBUW, ONpENECICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOU paboTHI U APYyTHE).



PerynsiTuBHbIe YHHBepcaJbHbIe YUeOHbIE 1eiiCTBUSA:

YMEHUE CAMOCTOSITENIBHO ONPENENATh LEIU NEATEIIbHOCTH, IUIAHUPOBATh,
OCYIIIECTBISATh, KOHTPOJMPOBATH M TMPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
NesITebHOCTh, BIOUpaTh Harbosee d(pPeKTUBHBIE CIOCOOBI pelieHus] Y4eOHbIX U
MO3HABATEJbHBIX 3a7a4, CAMOCTOSITEJIbHO COCTAaBIATh WM KOPPEKTUPOBATH
MPEJIOKECHHBI  AJITOPUTM  JIEMCTBUM MPU BBINOJHCHUU 33JaHUM C YYETOM
NOJTy4YeHUsST HOBBIX 3HaHUN 00 M3ydyaeMblX OOBEKTaX — BEIeCTBaX M PeaklusiXx,
OLICHUBATh COOTBETCTBHE MOJIYYCHHOTO PE3yJIbTara 3asBJICHHOW LEJIU, YMEHHUE
UCII0JIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, ITPE1JIaracMbl€ B YCIIOBUU 3aaHUM.

HNPEAMETHBIE PE3YJ/IBTATHI

B cocraBe mpeaMeTHBIX pPE3yAbTaTOB IO OCBOCHUIO 0053aTEIHLHOTO
COJIEpKaHHUs, YCTAaHOBJICHHOTO JaHHOM enepaibHON paboueil mnporpaMMoH,
BBIJICJISIFOT: OCBOCHHBIC OOYYaIOMUMHUCS HAy4YHBIC 3HAHUS, YMEHHUS U CIIOCOOBI
nercTBuil, crnenuduyuecKkue JUISI  MpeaMeTHOW o0nacTu  «XHUMHUS», BUJBI
NEATEIbHOCTH IO  MOJYYEHHIO HOBOTO  3HAaHMS, €ro  HHTEPHpPETALNH,
IpeoOpa30BaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIUAX.

K xoniy oOyueHnus B 8 kJiacce mpeIMeTHBbIE pe3yibTarbl Ha 0a30BOM YpOBHE
JIOJIKHBI OTPaXKaTh CHOPMHUPOBAHHOCTD y OOYUAIONIUXCS YMEHUM:

-pacKphIBaTh CMBICI OCHOBHBIX XHMHYECKMX IIOHATHI: aroM, MOJIEKYyIa,
XUMHYECKUN 3JIEMEHT, TMPOCTOE BEMIECTBO, CJOXHOE BEIIECTBO, CMECh
(omgHOpOAHAsT W HEOMHOPOJHAs), BAJIEHTHOCTb, OTHOCHUTEIIbHAsi aroOMHas |
MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas
JI0JIsI XUMUYECKOTO 3JIEMEHTA B COEIMHEHUU, MOJSIPHBII 00bEM, OKCUI, KUCIIOTA,
OCHOBAaHUE, COJb, B3JIEKTPOOTPHUILIATEIBHOCTh, CTEIEHb OKHUCJIEHHUS, XUMHUYECKas
peaknus, KiIacCUpUKAIMS PEAKIUN: PEaKINH COCTUHEHUS, PEAKIINHA PA3JIOKCHHUS,
peaklMi 3aMeIEHHUs, peaKkIMu OOMEHa, 3K30- M HHAOTEPMHYECKHE pEeaKIuH,
TEII0BOM 3(P(eKT peakuuu, SApO aroMa, SJCKTPOHHBIA CJIOW aroMa, aroMHast
opbutanb, paauyc aroMa, XUMHYECKas CBs3b, TMOJSIpHAS ¢ HENOJspHas
KOBAJICHTHAsl CBSA3b, MOHHASA CBA3b, MOH, KATUOH, aHUOH, PaCTBOP, MaccoBas HOJIs
BelllecTBa (IIPOLICHTHAs! KOHIIEHTPALIKsI) B PACTBOPE;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUUYECKUX MTOHATHI U IPUMEHSTh 3TH
MOHSTHS MIPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHI;

UCIIOJIb30BaTh XUMHMYECKYI0 CHMBOJIHUKY JUIs COCTaBlieHHsI (OpMYJ BEIIECTB U
YPaBHEHHUI XUMHUYECKUX PEAKLNN;

-OTPEeNIeTISATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIICHb
OKHCJICHUS DJIEMEHTOB B OMHAPHBIX COCIMHEHUSX, MPUHAJIC)KHOCTh BEIIECTB K
onpenenéHHOMY Kjlaccy COeIMHEHUH Mo ¢opMmyiaM, BUI XHUMHYECKOM CBS3U
(KOBaJIEHTHAs! U MIOHHASI) B HEOPTaHMYECKUX COCIMHEHUSAX;

-packpeiBatb  cmbicn  llepuogmueckoro  3akona . WM.  MeHneneesa:
JEMOHCTPUPOBaTh  [OHHMMAHUE  [EPUOJAMYECKOM  3aBUCUMOCTH  CBOWCTB
XMMHUYECKUX AJIEMEHTOB OT MX MOJokeHus B llepuoamyeckoid cucreme, 3aKOHOB
COXpAaHEHHUsT MacChl BEUIECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJSIPHOTO
y4E€HHUS, 3aKOHa ABOTapo;

-OMUCHIBATh U XapakTepu3oBaTh TabmuuHyro ¢opmy Ileprognueckoit cucTeMbl
XUMUYECKHUX 3JIEMEHTOB: Pa3JIMyaTh MOHATUS «IVIaBHAs nmoArpynna (A-rpynmna)» u



«noboynas noarpynna (b-rpynma)», Maneie u OoyiblIM€ MEPUOABI, COOTHOCUTH
o0o3Ha4yeHusi, KoTopble uMerTcs B Tabnuue «llepuonnueckas cucrema
xuMu4deckux anemeHToB J[. M. MeHneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU
CTPOCHHUSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB W 3apsj siapa, 00Ilee YUCiIo
AJIEKTPOHOB U PaCHpeIeSICHUE UX MO AJIEKTPOHHBIM CJIO0SIM);

-KJTaCCU(PUIIMPOBATh  XMUMHYECKHE DJIEMEHTHI, HEOPTaHMYECKUE BEIIECTBa,
XUMHUYECKHUE PeaKInu (M0 YUCITY U COCTABYy YYaCTBYIOLIMX B PEAKIIMH BEIIECTB, O
TEIUIOBOMY 3P PEKTY);

-XapakTepu3oBaTh  (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA  BEIIECTB
pPa3JIMUHBIX KJIACCOB, TMONTBEPXKJasi ONUCAHHE MPUMEpPAMHU MOJICKYJSPHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINN;

-IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX Kauye€CTBEHHOTO
COCTaBa, BO3MOXKHOCTU NPOTEKaHUS XUMHUYECKHUX MPEBPALICHUN B Pa3IUYHBIX
YCIOBUSIX;

-BBIUUCIIATh OTHOCHUTEIIBHYIO MOJICKYISIPHYI0O M MOJISIPHYIO MAacChl BEIIECTB,
MAacCCOBYIO JIOJI0 XMMHYECKOrO 3JIeMeHTa 1o (opmysie COEIWHEHUS, MAacCOBYIO
JIOJI0 BEIIECTBA B PACTBOPE, IMPOBOJAUTH PACUETHI IO YPABHEHUIO XUMHUYECKOU
peakuuu;

-IIPUMEHATh OCHOBHBIC OINEPALMU MBICIUTEIBHON JEATEIIBHOCTH — aHalu3 |
CUHTE3, CpaBHEHHUE, 000OIIEHNE, CUCTEMAaTHU3AIIHIO, KIACCH(UKAIIUIO, BBISIBICHUE
NPUYUHHO-CIIEICTBEHHBIX CBSI3€d — i1 W3Y4YEHUs CBOWCTB BEUIECTB W
XUMUYECKUX pPEaKihil, €CTECTBEHHO-HAYYHbIE METOJbl MO3HAHUSI — HAOJIONCHHUE,
U3MEpPEHUE, MOJIEIUPOBAHUE, SKCIIEPUMEHT (peabHbI U MBICIICHHBIN );

CleIoBaTh IPaBWJIaM IIOJIb30BAaHUS XUMHYECKOW MOCYAOM U J1abOparopHbIM

o0opyzoBaHueM, a TaKkKe MpaBuiIaM OOpalleHHs ¢ BEIIECTBAMHA B COOTBETCTBHUH C
UHCTPYKIMSIMHA TIO BBINOJTHEHUIO JIAOOPATOPHBIX XUMHUYECKHUX OIBITOB IO
HOJYYEHUIO M COOMpaHHI0 Tra3000pa3HBbIX BEIHIECTB (BOIOPOAAa W KHUCIOPOAA),
IPUTOTOBJICHUIO PACTBOPOB C OIPEIACIEHHOW MAacCOBOW JOJIEM PaCTBOPEHHOTO
BCIICCTBA, IUIAHUPOBAaTb W NPOBOAWTh XHWMHYECKHE JKCIEPUMEHTHI IIO
paclo3HaBaHUIO PACTBOPOB IMIEJIOYEH M KHUCIOT C MOMOIIBIO HHIUKATOPOB
(makmyc, heHondranent, METUIIOPAHK U APYTHE)



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
N KoandecTBO 4Yacos
[1]
. | HaumMeHoOBaHHe pa3iejiOB U TeM IIpakTHYe duexkTponHble (MG poBbIE)
n/ KoHTpo/ILH
NporpaMmbl Bcero CKHe o0pa3oBare/ibHbIe pecypchl
n ble padoTHhI
padoThI
Pa3nea 1. IlepBoHayajibHbIe XUMHYECKHE TOHATHS
1.1 o Ba?;}:[a; g%}?ﬂlzecmﬁ 5 2 Eubmrorexa TIOK
' CCTCCTBO3H P https://m.edsoo.ru/71f41837¢
NeATEIbHOCTH YeI0OBEKa
bubnuoreka [JOK
1.2 BemectBa n XuMHYECKHE pEAKIINU 15 1 https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Paznea 2. BakHeiilue npeacTaBuTe/ M HCOPraHUYECKMX BellleCTB
bu6muoreka LIOK
2.1 Bo3nyx. Kucnopon. [lonsarue 006 okcuaax 6 https://m.edsoo.ru/7f41837¢
bubmuoreka I[JOK
2.2 Bonopon.Ilonsitue o kuciorax u cousax 8 1 https://m.edsoo.ru/7f41837¢
23 Bopa. PactBopsl. I[TonsaTue 06 5 1 1 bubnuoreka [HOK
' OCHOBAHHSIX https://m.edsoo.ru/71f41837¢
24 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX 1 | 1 bubnuoreka [[OK
' COCIMHEHUN https://m.edsoo.ru/7141837¢c
Utoro no pazneny 30

Paznen 3. Ilepuonnueckuii 3axkoH u Ilepuoanyeckas cucreMa XMuMHUYECKHUX d1eMeHTOB /1.

Xumuueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBHTEIbHbIE PEC€aKIINHn

N. MenaeneeBa. CTpoeHue aToOMOB.

3.1

[lepnonnueckuii 3akoH U llepuonnueckas
cUCTEMAa XUMHUYECKHX 351eMeHTOB JI. U.

7

bu6muoreka [IOK
https://m.edsoo.ru/7141837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

MenneneeBa. CTpoeHne aroma
39 Xumudeckas cBsizb. OKUCIUTEIBHO- 2 1 bu6mmoreka IIOK
' BOCCTAHOBUTEJIbHBIE PEAKITNU https://m.edsoo.ru/7f41837c
Uroro no pazneny 15 bubmorexa [OK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpems 3 bubmorexa OK
https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I10 63 4 5
ITPOT'PAMME
IToypouHoe mi1aHupoBaHue
Ne Bceer
JIeKTPOHHBbIE IU(POBHIE
n/ Tema ypoka 0 lara o0pa3oBartejibHbIE PeCypChl
| 4aco
B
1 [IpeameT xumuu. Posib XuMKM B )KM3HU 4€JIOBEKa. Tena u 1 bubmmoreka [IOK
BEIIECTBA https://m.edsoo.ru/ff0d210c¢
2 IlonsiTHe 0 MeTOAAaX MO3HAHUS B XUMHUH 1 Brbmaorexa LOK
https://m.edsoo.ru/ff0d227¢
3 [Ipaktuueckas padora Ne 1 «IIpaBuna pabotsl B 1adboparopuu 1 bubnnorexa HOK
U ipuéMbl oOpaleHus ¢ J1abopaTOpHbIM 000PYI0BAHUEM) https://m.edsoo.ru/ff0d23dc
4 Uucteie BemecTBa u cMecu. CriocoObl pa3ieNieHus: CMecen 1 Bubmorexa HOK
' https://m.edsoo.ru/ff0d26ca
5 [IpakTudeckas pabora Ne 2 «Paznenenue cmeceit (Ha 1 bubnuoteka [{OK
IPUMEPEe OUYMUCTKH MOBAPEHHOM COJIH)» https://m.edsoo.ru/ff0d28c8
6 ATOMBI U MOJIEKYJIbI 1 bubmmorexa LHOK
https://m.edsoo.ru/ff0d2a6¢
7 XHUMHUYECKHUE 3JIEMEHThI. 3HAKU (CUMBOJIbI) XUMHYECKHUX 1 bubmmoreka [JOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cOXKHBIEC BEllleCTBA bubmmorexa LHOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE bubmmorexa [IOK
https://m.edsoo.ru/ff0d2d50
3aKoH MOCTOSIHCTBA COCTaBa BEIIECTB. XuMuieckas Gopmyna. bubnuoreka [{OK
10
BaneHTHOCTh aTOMOB XMMUYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2eae
1 OTtHocuTenbHas aroMHas Macca. OTHOCHUTEIIbHAS bu6mmoreka [IOK
MOJICKYJIIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUN bubmmorexa [OK
https://m.edsoo.ru/ff0d350¢
13 KonunuectBo BemecrBa. Mosb. MonsipHast macca EESJSI:P/I/Z:?;{;S(];[O(.)I"I; 1£0d5230
14 Ouznyeckre 1 XUMUYECKHUE SBICHUS. XUMUYECKas peaKIus bubmmorexa HOK
https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku U ycoBHs NPOTEKAHUSA XUMUYECKNX PEAKIINI Bubmorexa HOK
https://m.edsoo.ru/ff0d3al 6
16 3aKOH COXpaHEHUSI MACChI BEMIECTB. XUMUYECKUE YPABHEHUS bubmuorexa TIOK
https://m.edsoo.ru/ff0d3b88
17 Brruncnennst Konu4yecTBa, MacChl BELIECTBA 110 YPABHEHUAM bubnuorexa [HOK
XUMHUYECKUX PEaKIun https://m.edsoo.ru/ff0d5708
18 Knaccudukarus Xumudeckux peakiuui (COeTMHEeHUS, bubmoreka [JOK
pasJIoKEeHUs, 3aMeleHrs, 0OMeHa) https://m.edsoo.ru/ff0d3{34
19 O00011eHNEe U cCUCTEMATU3ALIN 3HAHWI EESJSI:P/I/Z:?;{;S(];[O(.)I"I; IE0d40c4
20 KonrponbHas padora Nel o reme «BemiecTBa 1 XuMuyeckue bubnuorexa HOK
pEeaKIHm» https://m.edsoo.ru/ff0d4290
1 Bo3ayx — cmech razo. Cocras Bo3ayxa. Kucnopon — bubmmoreka [JOK

QJICMCHT U IIPOCTOC BCUICCTBO. O30H

https://m.edsoo.ru/ff0d448e¢
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2 ®u3nyecKre 1 XUMUYECKUE CBOMCTBA KUCI0poa (peakuuu bubnuorexa HOK
oKkuciieHusl, roperue). [lorstue 06 okcumax https://m.edsoo.ru/ff0d4614
73 CnocoOpl moyYeHust KUCI0poaa B 1a00paTOpuu U bubmuoreka [JOK
IPOMBIIIEHHOCTH. [IpuMeHenune kucaopoaa https://m.edsoo.ru/ff0d497a
24| TepmonsORoN ypABEI, 0. 1 HIOTEpMIECKIX buGmiorexa LIOK
TepMo yp ’ AOTEP https://m.edsoo.ru/ff0d4790
pEeaKIMsIX
75 TornuBo (HedTh, yroib U MeTaH). 3arpsi3HEHHE BO3yXa, bubnuoreka [JOK
crocoOBbl €ro NPeOoTBPAILECHHUS https://m.edsoo.ru/ff0d4c4a
2% [Ipaktuueckas padora Ne 3 no teme «llonydenue u bubnuoreka [HOK
coOupaHue KUCIOPOa, M3YUCHHE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
27 Bonopon — anement u npocroe BemectBo. Haxoxxnenue B bubmuorexka JOK
IpUpoJIEe https://m.edsoo.ru/ff0d4dd0
8 du3nyecKue 1 XUuMUYECKUE CBOMCTBA BOAOPOAA. bubnuoreka [JOK
[IpumeHeHue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsTHe 0 KMCIIOTax U COMAX bubmmorexa TIOK
https://m.edsoo.1u/ff0d50d2
30 Cnoco0sblI noy4yeHus: BOIOpoAa B JabopaTopuu bubmorexa HOK
Y HOPOX patop https://m.edso0.ru/ff0d4ddo
31 [Ipaktuueckas padora Ne 4 o teme «llonydenue u bubnuoreka [JOK
coOupaHue BOJIOpOAa, U3yUYEHHUE E€r0 CBOMCTBY https://m.edsoo.ru/ff0d4{42
. , bubmmoreka [JOK
32 MonsipHblit 006EM ra30B. 3aKoH ABOTaapo https://m.edsoo.ru/f0d542e
33 Brruncnenus 00bEMa, KOIMYSCTBA BEIIECTBA ra3a 1o €ro bubmmoreka [JOK
W3BECTHOMY KOJIMUECTBY BEIICCTBA UM 00BEMY https://m.edsoo.ru/ff0d55a0
34 Brruucnenns 00bEMOB ra3oB M0 ypaBHEHHUIO PEaKIuM Ha bubnuoreka [JOK
OCHOBE 3aKOHa OObEMHBIX OTHOIICHHM ra30B https://m.edsoo.ru/ff0d5708
. bubmmoreka [JOK
35 du3nyecKue 1 XUMUYECKUE CBOMCTBA BOJIbI

https://m.edsoo.ru/ff0d587a
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bu6nmmoreka [IOK

36 CocraB ocHoBanuid. [TonsiTue 00 UHIUMKAaTOpax https://m.edso0o.ru/f0d59e2
Bopna xak pactBopurens. HacblllieHHbIE M HEHACHIILICHHBIE bubmmoreka [JOK
37
pacTBopbl. MaccoBasi J10Jisl BEIIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
[TpakTudeckas padora Ne 5 o teme «IIpurorosnenue
38 paE:TBopOB c OHII))CHCHéHHOﬁ MAacCCOBOU z(poneﬁ PacTBOPEHHOTO bubmorexa TIOK
https://m.edsoo.ru/ff0d5eba
BEILIECTBa»
39 KontponbHas padora Ne2 o reme «Kucnopoa. Bogopon. bubnuoreka [JOK
Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: coctaB, KiaccuuKaiys, HOMEHKIIATypa bubmmorexa TIOK
’ ’ https://m.edsoo.ru/ff0d664e
A1 [TonydeHnne u XUMHUYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U bubmuorexka JOK
aM(OTEPHBIX OKCUJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: cOCTaB, KJIIACCU(PUKALMS, HOMEHKIIATypa Bubmmorexa [TOK
’ ’ https://m.edsoo.ru/ff0d67ca
43 [TonyyeHne u XuMHAYECKHE CBOWCTBA OCHOBAaHUM bubmmorexa TIOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kinaccudukaiiysi, HOMEHKIaTypa bubmmorexa [OK
’ ’ https://m.edsoo.ru/ff0dfee2
45 [TonydeHnne u XUMUYECKUE CBOMCTBA KACIOT Bubmmorexa [TOK
https://m.edsoo.ru/ff0dfee2
16 Conu (cpenHue): HOMEHKJIATypa, CII0COObI MOTy4YeHHUS, bubnuoteka [{OK
XUMHUYECKHE CBOWCTBA https://m.edso0.1ru/00ad9474
[IpakTrnueckas Tta Ne 6. PemeHne sxcnepruMeHTadIbHBIX
P [ A ——— uGmiorexa LIOK
. https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
48 I'eneTnyeckas cBsA3p MEXKAY KlacCaMU HEOPTraHUYECKUX bubnuoreka [HOK
COCIMHEHUN https://m.edsoo.ru/00ad9a50
49 O06001IeHNE U CUCTeMaTH3alHsl 3HAHUHA bubmnoreka [JOK
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https://m.edsoo.ru/00ad9cb2

50 KonrtponbHas padora Ne3 no reme "OCHOBHBIE K1acChl bubnuorexa HOK
HEOPraHMYECKUX COeNMHEHUN" https://m.edsoo.ru/00ad9ela
[TepBble MOMBITKH KJIACCU(PHUKAIINN XUMHUYECKUX IJIEMEHTOB. bubmoreka [JOK

51
[ToHsTHE O rpynMIax CXOAHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa

57 [lepnognueckuii 3akoH u [lepuognueckas cucrema bu6nuoreka IIOK
xuMmudeckux anemeHnToB JI. 1. Menneneena https://m.edsoo.ru/00ada52c

53 [Iepuonpl, rpynmel, MOATPYIIILI bubmorexa OK

’ ’ https://m.edsoo.ru/00ada52c
bubmmoreka [IOK

54 Crpoenne aromoB. CocTtaB aTOMHBIX s11ep. M30Tonsl https://m.edso0o.ru/00ada342

55 Crpoenue >1eKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB bubnuoreka [{OK
[lepuonuueckoii cucremsl J1. 1. Menaeneesa https://m.edsoo.ru/00adabbc

56 XapaKTEPUCTUKA XUMHYECKOTO 3JIEMEHTA IO €T0 MOJI0KEHUIO bubnuorexa HOK
B [lepuonnueckoii cucreme /[. 1. Menneneena https://m.edsoo.ru/00ada824
3nauenue [leprnoauyeckoro 3akoHa AJisl pa3BUTHS HAYKU U

57 MIPAKTHUKH. I[.pI/I. Z[NIGHILGJ]GGB — yqéiblﬁp rnegaror u g Brbmuorexa HOK

’ https://m.edsoo.ru/00ada96e
rpaXIaHUH

58 DIEKTPOOTPULATENBHOCTD aTOMOB XUMHUYECKHUX 3JIEMEHTOB bubmmorexa LHOK

https://m.edsoo.ru/00adaab8

59 HNonnas xumuyeckas CBA3b Bubmorexa HOK

https://m.edsoo.ru/00adac34

60 KoBanenTHas nossipHast XuMu4yecKasi CBsI3b Bubmmorexa [IOK

https://m.edsoo.ru/00adaab8

61 KoBaneHTHast HENosApHAsE XUMUYECKas CBA3b bubmmorexa LHOK

https://m.edsoo.ru/00adaab9

62 CreneHb OKHUCIICHUS Bubmorexa HOK

https://m.edsoo.ru/00adae28

63 OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIC PEAKITUU bu6nuoreka IIOK
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https://m.edsoo.ru/00adb076

64 OKHCIIMTEIIN U BOCCTAHOBUTEIIN 1 bubnuorexa IIOK
https://m.edsoo.ru/00adb076
65 KontponbHas padora Ne4 o teme «CtpoeHue aroma. 1 bubmoreka [JOK
XuUMHYECKas CBIA3b) https://m.edsoo.ru/00adb486
. bu6nuoreka IIOK
66 O00011eHNe U cUCTEMATU3alNs 3HAHWI 1 htps:/m.edsoo.ru/00adb33c
. bubnuoreka [IOK
67 O00011IeHNE U cCUCTEMATU3ALU 3HAHUNA 1 https://m.edsoo.ru/00ad9ch?
. bubmnoreka [JOK
68 O000111eHNE U cCUCTEMATU3ALU 3HAHUHU 1 https://m.edsoo.ru/f0d6 16
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YUYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYHEHUKA
Xumust. 8 kmacc: yde0. st oOreoOpasoBarenbHbix  yupexaennii / O.C.
["abpuensH. - 3-e uza., crpeotutl. - M.: Jlpoda, 2022. - 286 c.

Xumusi.  kiacc: yue0. s oOimieoOpazoBarenbHbix yupexaeHuit / O.C.
["aGpuensH. - 3-e uzn., ctpeotutn. - M.: Ipoda, 2022. - 288 c.
METOJIUYECKHUE MATEPUAJIbI JIUVIS1 YUYUTEJISA

Beenute

1. Tabpuensa O. C., Bockob6oitnukoBa H. II., AmykoBa A. B. HactonbHas
KHHUTA yuuTens. Xumus. § ki.: Merogmueckoe mocooue. - M.: [Ipoda, 2021.
2. Tabpuensu O. C., AmykoBa A. B. Terpanp s 1a60paTopHBIX OMBITOB U
npakTudeckux padot. 8 k. K yueobnuky O. C. ['abpuensHa «Xumus. 8 kinaccy.
M.: Hpoda, 2022.
3. I'abpuensan, O. C. Metoauueckoe nocodue k yueonuky O. C. ['abpuensna
«Xumus». 8§ kmace / O. C. TI'abpuensa. — M. : Jlpoda, 2021. — 109.
4. Xumus : TexHonoruyeckue kapTel kK yueoOHuky O. C. I'abpuensina «Xumus.
8 kimaccy : meroguyeckoe nocodue / JI. . Acanoa. — M. : [poda, 2020
5. Xumus. 8 ki.: KoHTponbsHbIe U TIpoBepouHbie paboThl K yuebnuky O. C.
["abpuensina «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YmakoBa
u ap. - M.: Jlpoda, 2022. nannbie

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

Beenurenanusiehttp:// www.chemnet.ru I'azera «Xumus» u cat Ay yuuTess
«A uny Ha YPOK XAMUW»
http://him.1september.ru Equnas xomnekuust 1IOP: IlpenmeTrHas xojiekius
«XUMHUS»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HbBIC
skcnepuMeHThl: xumus. Komnekuus Poccuiickoro o6mieo0pa3oBaTesibHOrO
nopraia

http://experiment.edu.ru  AJIXUMUK:  cair  JLIO.  AnuxbepoBoit
http://www alhimik.ru Bcepoccuiickass onummuanga MIKOJIbHUKOB MO XUMHUU
http://chem.rusolymp.ru Opranuueckass XUMHsI: IJICKTPOHHBIA YYCOHUK IS

cpeaHen LIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XWMHUU: AJIEKTPOHHBIN YUECOHUK
http://www hemi.nsu.ru OTKpBITHIN KOJUTEJIXK: Xumus

http://www.chemistry.ru  JlucraHnuoHHass  ojJuMMIHMaAa IO  XHMHH:
TEJICKOMMYHUKALMOHHBIN oOpa3oBaTebHbIN np
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